Introduction
Given a right triangle Γ AB , there is another right triangle which naturally arises from Γ AB , and which seems to have escaped much attention. In Figure 1 , a nonisosceles triangle (with right angle at the vertex A) is depicted. Let O be the midpoint of the hypotenuse Γ B , which of course is also the center of the triangles' circumscribed circle.
Consider the line segment AO ; it divides the right triangle Γ AB into two noncongruent isosceles triangles and , each having area
, where E is the area of triangle In Section 3, we easily show by using a few simple geometric arguments, that is indeed a right triangle, similar to triangle
In Section 4, we computationally establish formulas for the lengths . These are simple rational expressions. We also compute the area of in terms of
.
In Section 2, we derive the formula E R 4 αβγ = , for any triangle Γ AB ; where R is the radius of the circumscribed circle, and E the triangle's area (see Figure 2 ).
We make use of this result in Section 4.
In Section 5, we take a look at the nearby trapezoid , where is the midpoint of the segment In Section 6, some number theory enters the picture. We consider the case when Γ AB is a Pythagorean triangle, and we examine both the triangle and the trapezoid in that case. Finally, in Section 7 we offer three numerical examples. . And so we obtain,
Also,
, and E stands for the area of the triangle 
Immediate Observations
The following seven angles have the same degree measureϕ :
, and
On the other hand the following angles have degree measureω :
, where is the radius of triangle 's circumscribed circle; the radius of triangle 's circumscribed circle.
Combining (1) and (2) we see that,
similarly,
. From the congruent right triangles and , we see that
Consequently, Moreover, the area of the trapezoid is given by, area of
, and by using (5) and we arrive at, , and (mod 2) (i.e. m and n have different parities -one of them is odd, the other even).
; is the other possibility. But there is no need to distinguish between two cases, since β and γ are interchangeable, there is no additional information about β or γ given here).
That the above parametric formulas (involving three parameters: m , δ , and n)
generate the entire family of Pythagorean triples is a well-known fact in number theory.
Almost every undergraduate text or book in number theory, has some material on Pythagorean triangles (typically the parametric formulas and their derivation and some exercises on Pythagorean triples.)
Let us apply formulas (10) on (3), (6), and (7). After some algebra we obtain, 
Further, we also know from number theory that if an integer a divides the product of integers b and c; and ( ) . Then a must be a divisor of c. For this, refer to [1] or
Which shows that in view of (13) Also, in this case, the trapezoid's area will also be an integer, as (12) clearly shows. (11) and (12), and including
, and γ ; yield Table 2 Area Area 75  100  125  3750  45  80  120  61  15  13  40 
. (14) Equation (14) .
this case, all four points , and ; are aligned.
. In this case 
